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Let PL(n, e, q) denote a perfect e-error-correcting Lee-code of block length n over 
the ring of integers mod q. Golomb and Welch [3] conjectured that there are no 
nontrivial PL(n, e, q)-codes if n > 2, e> 1 and q > 3. Research on this problem (see 
[1,3-61) seems to support this conjecture, however, the existence problem of 
PL(n, e, q)-codes is essentially unsettled. For the definition of the Lee-metric and 
relevant notations we refer to Berlekamp [2]. 
In [4] Lepisto applies the Elias bound to exclude a large class of parameter values. 
His considerations result in the following: 
Assume that q22rlogznl +l, er285 and nze+log,e. Then there is no 
PL(n, e, q)-code if 
ns-& (e+2)2. 
We shall concentrate on the case 2 1 q and q < 2 log, n, and prove the following 
theorem. 
Theorem. Assume that qs $m and 2 1 q. Then there is no PL(n, e, q)-code if 
(1 + +q)(e + 2) 5 n 5 4(e + 2)2/5q. 
Proof. Suppose that C is a PL(n, e, q)-code and suppose also that 0 E C. Let r = +q 
and consider the vector 
a=(r,r )..., f-,&O )...) O), 
w 
where a = e - r[e/r]. Then w,(a) = e and there are at least n - +(e + 2) components of 
(I equal to 0. Consider vectors which have the same initial part (r, . . . , r, a) as @ and 
some vector of Lee-weight 2 as the remaining part. There are at least 2(n - +(e+ 2))2 
such vectors. Since these all have Lee-weight e + 2, they belong to spheres of radius e 
around some codewords of weight 2e + 1 or 2e + 2. These codewords must have as 
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their initial parts (r, r, . . . , r, /?) where wr(j.3)~ wr(o). Counting how many vectors 
with Lee weight e + 2 of the above type there can be in a sphere around a codeword 
of weight 2e+ 1 or 2e+ 2 we find that including 0 there are at least 
(2n - e - 2)*/(e + 2)* + 1 codewords within distance e + 2 from u. Since the minimum 
distance implied on these codewords by the Elias bound (see [2,4]) cannot be less 
than 2e+ 1, we have 
2e+ 1 s(e+2)(2-y)(l + (2ny+eT2)‘). 
Writing t = e + 2 we get the necessary condition 
(2n - t)*(3qn - 4t*) + 9(2qn - 4t) sr 0. (1) 
Since (1) holds if 3qn - 4t*z 0 we can suppose that 3qn < 4t*. Let us consider two 
cases separately. 
Case I: (2n - t)*> t3. Then (1) can hold only if 2qn - 4t > 4t2- 3qn implying 
n > 4t*/5q. 
Case II: (2n - t)*< t3. Then also n< t\ii. Since 3q<2fi (1) can hold only if 
(2n - t)* < qtn - 2t2 implying n < (1 + q/4)t. 
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